Financial ratio analysis is an analysis of a company's financial statements, and it is vital for identifying negative and positive trends of a business over time. This article sets out to provide a detailed analysis of the financial performance of J Sainsbury plc and compare it with the performance of Tesco and Morrisons. From the data analysis, it can be shown that from 2015, the financial performance of J Sainsbury plc is improving with an increasing trend in its sales revenue and gross margin, while there is a decreasing trend in its return on assets (ROA), operating profit, pretax profit margin, finance cost and net profit. Compared to the other two companies in the same industry like Tesco and Morrisons, the performance of J Sainsbury plc is somewhat satisfactory. Finally, some recommendations on financial aspects, business environment and strategies are offered to enhance J Sainsbury plc's performance and promote its sustainable development.
L. Guo, Z. Wang operating of Tesco includes retail, such as supermarkets, and Tesco Bank provides financial services in the UK. The year-end group revenue is £57,491 m, with a basic EPS at £14.77p. Wm Morrison Supermarkets plc is another powerful rival of Sainsbury's. Morrisons has a reputation for selling higher quality food products at competitive prices, and has a unique store design at larger locations featuring the "Market Street" concept, wherein the supermarket building is fitted to resemble a typical English small-town high street. This is achieved through such motifs as the arrangement of the in-store butcher, baker and fishmonger departments in a manner reminiscent of a traditional English market, and a prominent clock tower built into the entry façade of most such supermarkets.
Morrisons' strategy is largely specialized in its fresh food retailing. Over half of the company's foods are manufactured by its own factories, which guarantees customers with freshly made food every day. The online shopping aspect of the business has also been increasing in popularity in recent years. The current sales revenue of Morrisons is £17,262 m, and the basic EPS is £13.30p.
Researchers have made attempts to analyze the financial performance of Sainsbury's, and compared its performance with that of other companies in the same industry. Azeez (2015) made a critical capital investment appraisal of Sainsbury's based on its financial annual report and financial statements for the year 2013, providing an insight into its capital investment decision [1] . There are also some comparative studies concentrating on the financial performance of Sainsbury's and other companies. Applying an integrated financial appraisal framework, CORE (context, overview, ratios and evaluation), Moon and Bates [2] analyzed and appraised the performance of Tesco and J. Sainsbury's. Sales data of Tesco and Sainsbury's between 1994 and 1996 were analyzed to interpret how Tesco overtook Sainsbury's in the supermarket, demonstrating that the greater physical expansion and the larger number of customers can contribute to Tesco's sales growth [3] . Zhou [4] analyzed the quality and usefulness of financial statements of J Sainsbury plc in close reference to qualitative characteristics of financial information and further compared the financial statements of J Sainsbury plc with those of Tesco PLC. In a recent study, Adewuyi [5] Sainsbury's and compare them with those of Tesco and Morrisons. We will utilize the ratio analysis technique to examine their financial performance. Firstly, the results of a comparative analysis of the profitability, liquidity, solvency, operational efficiency and common size of the three companies will be presented. This is followed by a trend analysis of Sainsbury's to show the pattern of its financial performance over the years 2016 to 2018. In addition, some recommendations on financial aspects, business environment and strategies will be offered to enhance J Sainsbury plc's performance and promote its sustainable development. Finally, limitations of the study and suggestions for future work will be presented.
Research Methodology
The data showing the financial performance of Sainsbury's, Tesco and Morrisons between 2016 and 2018 was majorly derived from each company's published financial statements, which can be easily downloaded from their official websites. This paper covers accounting data from year 2015 to 2018. The fiscal year of J Sainsbury plc is 52 weeks from March of the previous year to the March of following year. As for Tesco PLC, the fiscal year is 52 weeks from the end of February to the following February. Morrisons plc defined its financial year as 53 weeks from the beginning of February to the next beginning of February. In order to draw a complete picture of the company, there are four major financial abilities of Sainsbury's calculated; they are profitability, liquidity, solvency and operational efficiency. The representative ratios for measuring the company's profitability are gross margin and return on assets, based on net income for the year. The liquidity will be measured by calculating quick ratio and current ratio, which focuses on the ability of paying debts. As the opposite of liquidity, solvency ratio will help us find out the ability of the business to pay off its longer term debts, such as pensions. Operating efficiency consists of asset turnover and inventory turnover. J Sainsbury plc financial performance has been analyzed concerning profitability, liquidity, solvency, operational efficiency, common size analysis, trend analysis as well as segmental financial analysis. The financial performance of J Sainsbury plc has been further compared with that of both Tesco and Morrisons.
The trend analysis which enables us to know what is happening within the financials of Sainsbury's will also be conducted. Moreover, all operating segments of Sainsbury's financial performance, such as retails and financial services, will L. Guo, Z. Wang be compared to the group accounts. When calculating the ratios for Tesco PLC, the column of "exceptional items" is excluded for more accurate results. Also, restated accounting figures are used to follow the prudence concept. Data will be presented in the form of graphs and percentages.
Results and Discussion

Profitability
Profitability measures a company's ability of generating profits of spending a certain amount of associated expenses. Normally, the higher the ratio(s), the better the business is at generating earnings. The gross margin and return on assets will be analyzed.
Gross Margin
Gross margin is one of valid index to measure profitability ratio which equals to gross profit (revenues -cost of goods sold) divided by revenues. Usually, it represents the portion of each pound of sales revenue, and can be retained as gross profit [6] . For example, the gross margin of Sainsbury's is 5.1% for the year of 2015/16. Therefore, Sainsbury's has retained £0.051 from each pound of revenues. In general, managers and investors would prefer a higher gross margin.
As we can see from Figure 1 , J Sainsbury plc has generated most significant gross profit related to its production cost during the past 3 years. Although the cost of sales is increasing, revenues of the company have grown faster than the cost of sale, along with significant cost savings strategies, which contribute to the good results. Its rival Tesco has the second best progress, with the constant decrease in the cost of sales and increase in revenues each year. However, Morrisons has suffered a constant drop in revenues from £761 m to £604 m. Therefore, even if Morrisons tried to cut the costs, the gross margin would not recover.
Return on Assets (ROA)
ROA is calculated as net income/total assets at the end of the period. It shows how effectively the investors convert the assets into returns [7] . This is one of essential performance benchmark for retail companies, since they rely heavily on selling inventories [7] . Although Sainsbury's has the best gross margin, its performance in ROA is not well, especially since it shows a trend of decreasing from approximately 2.77 pence to 1.4 pence from year 2017 to 2018 in Figure 2 . This can be found through the decreasing net income every year; and the firm has been spending significant amounts on acquiring assets at the same time. On the contrary, its major competitors are generating increasing return on their assets. Particularly, Morrisons is generating the most returns, as its ROA line lays at the top of the chart.
Liquidity
Liquidity describes how fast a business can pay off liabilities regarding its current assets. Supermarkets such as Sainsbury's, Tesco and Morrisons tend to have liquidity ratio lower than 1, since they are very likely to have low level of trade receivables and cash, medium level of inventories but high receivables. What investors would find most salient with which to pay attention is the trend, and they should also watch out for the trend of other competitive companies.
Current Ratio
Current ratio shows a firm's ability of paying its financial obligations by calculating the proportion of its current assets to current liabilities. The higher the current ratio, the company is more likely to generate and dispose more current assets to pay off its debts [8] .
As illustrated in Figure 3 
Quick Ratio
One of the short-term indicators for liquidity is quick ratio, which measures a company's ability in meeting short-term liabilities with its quick assets that can be converted into cash within 90 days [9] . Hence, the calculation of the ratio will subtract inventories from current assets, and then divide it by current liabilities, 1 as inventories cannot be sold during a short term [9] .
As shown in Figure 4 , Sainsbury's quick ratio has been increasing smoothly, which may be a result of more available quick assets to cover its short-term debt; the liquidity position is becoming better. Particularly, in 2018, Sainsbury's quick ratio has reached the same level as Tesco at 0.59, whereas Tesco's liquidity condition is getting worse every year. Nonetheless, Morrisons' quick ratio has not shown any noteworthy change, and it is relatively stable, around 0.2 to 0.3.
Solvency
Contrary to liquidity, solvency represents a company's ability to pay off its long-term liabilities. It is essential to maintain solvency since it proves the ability of operating continuously in the future [10] .
Debt to Equity Ratio
The first solvency ratio is debt to equity ratio (D/E ratio). It is calculated simply as total liabilities 2 divided by total equity. It demonstrates how much liability is used by the business to finance its assets regarding to its equity [11] . A high D/E ratio could indicate that the company is financing its growth aggressively with debt, and it often associates with risk of fluctuations in earnings resulting from high finance costs [11] .
As illustrated in Figure 5 , Sainsbury's has a medium level of D/E ratio in comparison to Tesco and Morrisons, and it is the only one that shows an increase among these three companies. Based on the analysis, it can be inferred 1 Here, the assets and liabilities held for sale are excluded from current assets and liabilities, because according to financial statements, the transactions completed in more than 90 days. that Sainsbury's is borrowing a lot for financing its expansion since 2016.
Meanwhile, the total equity has also increased over time, which would slow down the growth of D/E ratio. As for the UK biggest retailer, Tesco has the highest financial risk according to D/E ratio, but its financial position is becoming better through generating more equity. Morrisons has the minimum D/E ratio which shows a decline, and it is probably resulted from an increasing total equity and decreasing liabilities.
Total Debt to Total Assets
This ratio is calculated by dividing a company's total liabilities to its total assets.
Rather than equity, it indicates how a company is financing its assets by borrowing. According to this ratio, investors can know how the company has acquired and expanded its assets gradually. Therefore, they can assess whether the company can pay off its current liabilities and deliver the return they want [11] .
Typically, the higher the ratio, the more risks the company would take in investing. A result less than 1 means there are more assets than debts in the company, and the financial obligations could be met by selling available assets [12] .
Seen from Figure 6 , the D/E ratio of the three companies is quite similar.
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Morrisons seems to be the least risky to be invested in, since the total debt occupies the least assets in relation to its operating size. Although there is an increase in the debt, however, Sainsbury's debt to assets ratio remains at a relatively stable level. This could be due to the fact that there is no big change in its liabilities or assets over time. The financial position of its biggest competitor, Tesco, is becoming stronger, with a cut in liabilities in 2018 (approximately £4846 m).
Operational Efficiency
Operational efficiency measures the efficiency of a business generating profit from operational costs. The most representative ratio is inventory turnover ratio, since larger retailers, such as Sainsbury's, rely heavily on selling inventories.
Asset Turnover
Asset turnover measures how much sales or revenues a company can generate from every pound in assets. It is calculated as sales revenue divided by average total assets. 3 Generally speaking, higher asset turnover is preferable. As for retail industry, the ratio often is relatively higher than other industries, by having high volumes of sales but relatively small bases of assets [13] .
As Figure 7 shows, for every pound in assets, Morrisons has generated most earnings from utilizing its total assets during the last 3 years, followed by Sainsbury's and Tesco. Sainsbury's, especially its sales figure, shows a decline while it keeps an increasing trend in its total assets, such as inventories and trade receivables. Therefore, it may be concluded that the company is holding obsolete assets and lacks of efficient debt collection method. As for Morrisons, the increasing asset turnover might result from the increasing sales every year, because it is utilizing the assets better than Sainsbury's. As the biggest retailer in the UK, Tesco has a worse asset turnover relative to Morrisons, the much smaller retailer. It is possible that there are too many idle assets which need to be used. 
Inventory Turnover
Inventory turnover measures how many times a company sells and replaces its stock during a period [14] [15]. It is calculated as: cost of goods sold/average inventory. 4 It conveys how efficient the inventory management of the company is.
Since the older inventory will become obsolete, a higher inventory ratio is better.
As shown in Figure 8 , it can be seen that Morrisons replaces its inventory most frequently between 2016 and 2018. Although Sainsbury's has made more sales every year, the inventory turnover has decreased from 22 times to 15 times.
This may indicate that the company overestimated the high demand of customers for purchasing too many goods, since the stock figure is showing a relatively fast growth [14] . Furthermore, its sales department may not operate properly since the sales did not match with inventory [14] . As for Tesco and Morrisons, their inventory turnover shows a similar increasing trend, which may arise from their stock level maintenance when sales grow steadily.
Common Size Analysis
Common size analysis is also known as vertical analysis, which provides an easier way for stakeholders to be acquainted with a company's financial statements [16] . A common size income statement (Table 1) is particularly useful, because it will show investors the factors that are dividing the profit via the % of each line item of sales revenue (base figure). This will enable a comparison to its peer rivals. Also, by comparing the performance over time, it is more likely to disclose the financial trends.
The table shows that Sainsbury's cost of sales divides minimum profit, which leads to the higher gross margin compared to the other two peer companies, Tesco and Morrisons. Therefore, even though the operating expenses divide around 4% of sales, its operating profit margin (operating income divided by sales) is still the best. According to its operating size, it is acceptable that Tesco has the highest finance costs. It can be seen that the finance costs of all companies is decreasing, but not from the reducing of borrowings. As for pretax profit margin calculated as profit before tax divided by sales, Sainsbury's is the best followed by Morrisons and then Tesco. However, Sainsbury's paid more tax than Morrisons, leading to a lower average net profit margin. 5 In a nutshell, none of the companies show a large change in the usage of sales revenue, hence, there may not be changes in business model or cost structure.
Cost of sales remains stable and most costly. In addition, Sainsbury's cost saving has much room for improvement in regards to its efficiency since no matter how strong the gross margin becomes, and Sainsbury's is still at a loss in comparison to its peer competitors.
Trend Analysis
Trend analysis is also known as base-year analysis. It helps investors spot what is driving the profit over a time, by setting a base year. The line items in base year are 100 per cent, and the trend can be shown by comparing following years' performance to base year. In this trend analysis (Table 2) , the base year is 2016, and the comparison years are 2017 and 2018. The first item, sales revenue, is increasing each year, which may have driven up cost of sales. This is good because the gross margin is increasing too. Nevertheless, larger selling activities could lead to a declining operating profit margin, indicating that the company is more likely to pay more to administrate its business. There is also a decline in pretax profit margin relative to 2016, even though the finance cost is less and less. This is probably caused by the declining of other income in Sainsbury's, whose majority finance income is losing over £100 m per year. In addition, in 2016/17, Sainsbury's has completed acquiring some subsidiaries including Argos, which could be the reason of increasing sales. Meanwhile, it also brings more tax liabilities. Last but not least, the net profit is declining every year, which causes a weaker net profit margin. 
Segmental Financial Analysis
Sainsbury's has three individual operating segments: retail, 6 financial services 7 and property investment. 8 According to IFRS 8 in 2006 , an operating segment is a component of a company, which is making profit and incurring expanses, and its operating results are available and regularly checked. Based on the data of segments separately, it enables us to compare the performance of each segment and understand the trend. In this report, the performance of main segments to that of group 9 will be compared.
Segment Margin
Segment margin is calculated by dividing profit by revenue, which represents the ability of each segment of generating profits relative to its revenues. The results are as followed:
According to Figure 9 , there is no big difference between the profit margins of retail segment and the whole group. They are basically at the same level. This means that the segment of retail does not affect the group's ability of generating profit. As for its second largest segment financial services, it has been declining each year though the profit margin is rather high.
Return on Assets
ROA measures how efficient a segment is at generating profit by using its assets.
It is calculated as profit divided by assets. The results are shown in the following chart.
In Figure 10 , the retail segment shows a higher ROA than the group, suggesting that the retail segment is better at generating earnings than the whole group. However, the segment of financial services has not utilized its asset efficiently, because the level of ROA is relatively lower compared to its amount of assets.
Debt to Assets
The debt to assets ratio measures how much the segment has borrowed to finance its assets. It provides us an insight of the segment's financial position.
Banks tend to have a high debt to assets ratio, because they have to borrow large quantities which are further lent out in the form of loans.
As shown in Figure 11 , it seems that the retail segment and the group have a similar debt to assets ratio. Therefore, it is likely that the group keeps investing most of its borrowings into its retail. Meanwhile, the financial services segment shows a faster increase in debts than that of assets. This probably results from the increasing number of loans issued by banks. 6 Retail segment includes Sainsbury's supermarkets and convenience stores, General Merchandising & Clothing, which is the major operating segment. 7 Financial services are known as Sainsbury's Bank plc and Argos Financial Services entities. 8 This includes underlying share of post-tax (loss)/profit from joint ventures. 9 The profit figures used in calculations is underlying profit before tax, since there is no tax for single segment. 
Conclusions and Recommendations
To sum up, from the data of ratio analysis on the financial performance of J Sainsbury plc, it can be concluded that in terms of profitability, liquidity, solvency Sainsbury's sales show a decline with an increasing tendency in its total assets, and its inventory turnover has decreased. As for common size analysis, the three companies have not shown a large change in sales revenue, but Sainsbury's is still at a loss in comparison to its peer competitors. In regard to trend analysis of Sainsbury's between 2016 and 2018, it can be shown that its sales revenue and gross margin is increasing each year, while there is a decreasing trend in its operating profit, pretax profit margin, finance cost and net profit. As for segmental financial analysis of Sainsbury's, no significant difference between the profit margins of retail segments and the whole group has been found and its financial services segment is declining each year; the retail segment shows a higher ROA than the group and the financial services segment is not efficient in utilizing its asset; the retail segment and the group show a similar pattern in debt to assets ratio and the financial services segment shows a faster increase in debts than that of assets.
Based on the analyses of main indices, the financial performance of J Sainsbury plc should be further improved. The following recommendations concerning financial aspects, business environment and strategies are drawn to promote the financial performance of J Sainsbury plc. In terms of financial aspects, since net income has suffered a declining, and the operating expenses (administrative costs) increase much faster than the growth of gross profits, Sainsbury's should firstly rent more properties instead of purchasing, especially the action to be taken to allow the firm to terminate the contract and save money for the ownership of short-term lease in the future [17] . Secondly, the company can sell and lease back some less important fixed assets in order to allow the company to become the lessee who can still use the asset, and transfer the risk to the lessor (buyer). Thirdly, the management of administrative expenses should be more efficient to recruit more experienced managers who can observe the trend of the ratio, evaluate available suppliers more often to get more favorable discounts, and assess the bulk purchase discounts accurately, in case the company becomes involved with financial risks. Meanwhile, the purchasing department should keep and maintain efficient communications with the sales department, and conduct a system to establish the up to time supplies of and demands for each product effectively. Finally, it would be helpful to make more use of the customer loyalty Nectar card, to understand which products are selling fast and which products are less popular with customers.
In the case of business environment and strategies, the company should keep being a responsible retailer, employer and organization. In order to gain competitive advantages in a fierce and intense market like this, Sainsbury's should expand overseas, since there has been market saturation for UK retailers. Expanding into developing countries such as China and India is recommended.
Furthermore, the quality of the products is important to customers, but since inflation has badly affected earnings, Sainsbury's has been pushed into an unfavorable situation with challenges from discounters such as Aldi and Lidl. Possibly, it will be helpful if the company can develop more different suppliers.
Thirdly and then, Sainsbury's has been delivering diversified product ranges via different channels. Sainsbury's local, the convenience shop opening from early in the morning to the late of night in metropolitan area, is attracting more young customers who consume few products and have no time to cook. The range of pre-prepared food with higher quality is much wider than Tesco Express.
Therefore, the company should develop more convenience stores, and enhance its facilities. Finally, a suggestion for Argos could be that the stocking system should be updated in a timely manner, and the instore screen should show which products are not available on a weekly basis. This would improve the customer experience by reducing frustration at finding the unavailable sought-after item they intended to purchase.
The present study conducted a financial ratio analysis of Sainsbury's between 2015 and 2018 in comparison with Tesco and Morrisons, pinpointing their strengths and weaknesses. However, there are limitations in the use of ratio analysis, and companies should take these limitations into account. First, ratio can only measure relative position and performance of a business, and companies should not fully depend on ratio but merely use it as an insight. Second, inflation can affect the values of ratio analysis of the company's financial performance. Due to inflation, the profit of the company may be overstated which will result in inaccuracy. Third, the information may be out-of-date so it does not reflect the real situation of the company, and the analysis of the financial statements reveals symptoms of such situations rather than the causes of it [18] . Future work can use a combination of ratio analysis and other methods such as the Accounting Rate of Return (ARR), Net Present Value (NPV) and Internal Rate of Return (IRR) to analyze the financial performance and make critical capital investment appraisal of these prominent companies to gain a more complete overview of their financial performance and economic condition.
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